Overexpression of HOXA4 and HOXA9 genes promotes self-renewal and contributes to colon cancer stem cell overpopulation.
Because HOX genes encode master regulatory transcription factors that regulate stem cells (SCs) during development and aberrant expression of HOX genes occurs in various cancers, our goal was to determine if dysregulation of HOX genes is involved in the SC origin of colorectal cancer (CRC). We previously reported that HOXA4 and HOXD10 are expressed in the colonic SC niche and are overexpressed in CRC. HOX gene expression was studied in SCs from human colon tissue and CRC cells (CSCs) using qPCR and immunostaining. siRNA-mediated knockdown of HOX expression was used to evaluate the role of HOX genes in modulating cancer SC (CSC) phenotype at the level of proliferation, SC marker expression, and sphere formation. All-trans-retinoic-acid (ATRA), a differentiation-inducing agent was evaluated for its effects on HOX expression and CSC growth. We found that HOXA4 and HOXA9 are up-regulated in CRC SCs. siRNA knockdown of HOXA4 and HOXA9 reduced: (i) proliferation and sphere-formation and (ii) gene expression of known SC markers (ALDH1, CD166, LGR5). These results indicate that proliferation and self-renewal ability of CRC SCs are reduced in HOXA4 and HOXA9 knockdown cells. ATRA decreased HOXA4, HOXA9, and HOXD10 expression in parallel with reduction in ALDH1 expression, self-renewal, and proliferation. Overall, our findings indicate that overexpression of HOXA4 and HOXA9 contributes to self-renewal and overpopulation of SCs in CRC. Strategies designed to modulate HOX expression may provide ways to target malignant SCs and to develop more effective therapies for CRC.